The s tanda rd hea t 0(" formati on of c h lo rin e triA uorid e (gas) at 298.15 K has been determined to be -164.65 kJ mol-I (-39 .35 kca l mol-I) with a n ove rall e xperim e nta l un ce rtainty of 5. 14 kJ mol -I (1.23 kcal mol -I). This va lu e is de rived from th e e nthalpies of the foll owi ng re ac tions whic h we re measured d irectly in a flam e ca lorime ter operated a t 1 atm press ure a nd 303.5 K, togethe r with data from previou s investiga tio ns.
Introduction
Chlorin e trifl uoride is a vigorous fluorin a tin g agent whi ch co mbin es spon taneously with many ot her co mpounds and elements. This fluorin e-containing oxidizer is easily liquefied, and for this reason , has some appli cation s different from those of other fluorin e compounds. However , as with the other fluorin econtaining oxidizers, the sp ecial applications of c hlorine trifluoride, s uc h as its use in rocket propulsion, require accurate thermoche mical data.
In the past, there have been few original studies on th e heat of formation of c hlorine trifluoride . Possibly thi s is caused by its ex tre me reac tivity , which is th e greatest obstacle to a definitive s tudy of its heat of formation. Sc hmitz an d Schum ac her [111 and Sc hafer and Wicke [2] de termined equilibrium co ns tants at various te m pe ratures for the reacti on, CIF:1(g) ~ CIF(g) + F2(g). Von Warte nber g a nd Riteri s [3] and Schmi tz and Schum ac he r [4] meas ured the heat of the reaction , CIFAg) + 3NaCI(c)~ 3NaF(c) + 2Cb(g). These studies have bee n evaluated repeatedly in different reviews for th e purpose of selecting a "best" value for i1HJ(C IF~). Th e valu es c urre ntly given are -38. It is difficult to analyze the reasons for the relatively small un certanties in th ese data and no furth er a ttemp t will be made at thi s tim e, Th e prin cip al reaso n for unde rtakin g this work was that evide nce from so me test rocket propulsion studies, and some unpubli s hed th er moch e mi cal inform ation s ugges ted that the e nthalpy of formation mi ght be in th e ra nge of -26 kcal mo] -I, a differe nce of over 10 kcal mol -I fro m the published values.
In the prese nt s tud y, th e heat of formation of chlorine trifluoride is de termined by fluorine flame calorim e try , a technique whi ch is very diffe re nt from techniques used in earlier s tudies on this substance. The advantages of this technique are discussed in de tail in recent reports on the heat of formation of other fluorine co mpounds studied in this laboratory [7 , 8] . The determination of the heat of formation of chlorine trifluoride by direct combination of the elements is complicated by the formation of mixed halides. As an alternative, the reaction of chlorine trifluoride w ith hydrogen followed by solution of the produ cts to form an aqueous mixture of hydrofluoric a nd hydrochloric acids was selected for this study.
The heat of formation of c hlorin e trifluoride, the e nthalpy of reaction (1) , is derived from reactions (2), (3), (4) , and (5) . (Reaction 1 = Reaction (3 + 4 -5 -2) .) The heats of th e ClF3 -H2-H20, and CI2-H2 = HF(aq), reactions, (2) and (3), were measured directly in this study. The heat of the F 2 -H 2 -H 2 0 reaction (4) was studied earlier [8] , and a necessary dilution energy, the enthalpy of reaction (5) , obtained from the literature [5] .
The calorimeter was calibrated with the oxygenhydrogen reaction (6)_ 1/2Cb(g) + 3/2F 2(g)~CIF 3(g) ( 
1)
1/2Cb(g) + 1/2H2(g) + 100H2 0(l) ~ [HCl· 100H20](l)
Reaction (7) is closely related to reaction (3) . Because accurate data for reaction (7) are available in the literature , a m easurement of the enthalpy gives a way of c hecking the overall validity of the procedures used in this study.
Experimental Apparatus and Procedures

.1. The Samples
Commercially available samples of hydrogen, oxygen, c hlorine, and c hlorine trifluoride were us~d. The oxygen and hydrogen samples were of high punty and are the same grades used for earlier flame calorimetric studies [8] . The mass fraction of O2 in the oxygen sample was 0.99987 and the mole fraction of H2 in the hydrogen sample was 0.999. The hydrogen was used directly from the source cylinder. Each of the oxidizer gases was used from small weighable containers with a volume of about 250 cm 3 [7, 8] . The contain ers were chilled with solid carbon dioxide to condense the chlorine and chlorine trifluoride into them.
Chlorine -The chlorine sample was a high purity grade and was not subjected to any additional purification. The chlorine was transferred to the weighable container and was contained as a liquid' under its vapor pressure of 5.8 atm at 25°C. Th e purity was checked using the mercury-absorption method [8, 9, 10] , and subsequent analysis of the residual gas by mass spectrome try. In carrying out the usual procedure some of the sample from the weighable container was transferred to an evacuated Pyrex glass bulb containing mercury. The bulb was immersed in hot water to initiate the reaction. The composition of the chlorine as found by this analysis is given in table 1.
Chlorine trifluoride -The chlorine trifluoride was contained as a liquid under its vapor pressure of 1.47 * atm at 25°C. The principal impurities in the chlorine trifluoride sample were hydrogen fluoride, oxygen, nitrogen, and carbon dioxide. In the process of transfer to the weighable container the gas was passed over activated sodium fluoride for removal of the hydrogen fluoride.
After removal of the hydrogen fluoride , the remaining impurities are more volatile than the chlorine tri--fluoride. It is possible that the sample becomes purer in chlorine trifluoride as a series of experiments is completed. To check this point, duplicate analyses were performed on the sample at different times. The results showed the sample to contain 0.47 and 0.45 mole percent impurities, and give no evidence of such a fractionation.
For a quantitative analysis of the sample, as with the chlorine, the chlorine trifluoride was reacted with mercury and the residual gas was analyzed by mass spectrometry. Chlorine trifluoride reacts vigorously with mercury. For these analyses the mercury and container were conditioned with chlorine trifluoride and then reevac uated prior to filling to the final pressure of 1 atm. The results of the analyses are given in table 1. Limitations of the absorption method have been discussed [8] . Possible impurities that would also react with the mercury under the conditions of the test are C}z, CIF, and CI-O-Fcompounds. Oxygen liberated by reactions of impurities might affect the observed amount of free oxygen. The possible errors due to lack of information about such impurities are taken into account in the discussion of errors.
·2. 2. The Reaction Vessel and Flow System
The reaction vessel is illustrated in figure 1 . It consists of a heat exchanger, combustion chamber, two solution vessels, various connecting tubes; and smaller parts. See section 2.3 for a brief description of its use. It is similar to the one used for the study of oxygen difluoride which has already been described [8] . The 1'h(' prin c ipal c hange from th e vesse l pre viously desc ribed is the s ub stitution of th e seco nd a ry solution vesse l in th e foreground for a s mall er one previous ly used. main modification is the use of a secondary solution vessel of a volume equal to that of th e primary solution vessel in place of a smaller secondary solution vessel. This change was made because of significant losse s of the mixed acids when the s maller secondary vessel was used. The undersides of the Monel 2 lids to th e solution vessels were coated with polytetrafluoroethylene (PTFE). For an experiment each solution vessel contained 100 cm 3 of water.
In addition to its greater volatility from the aqueous solutions the mixture of hydrogen chloride and hydrogen fluoride formed in th e c hlorin e trifluoride-hydrogen reaction was observed to be extremely corrosive in the combustion chamber. To minimize loss of the acid by corrosion, a removable platinum liner (0.05 mm thick) was placed in th e lower part of the combustion chamber. For the c hlorine-hydrogen reactions, a platinum liner was also placed on the underside of the lid to the combustion chamber. Platinum in this position was found to be very unsuitable for the chlorine trifluorid e experiments. In preliminary experiments with chlorine trifluoride, a lin er on the lid vaporized to e ndorse men t by Ih e Na tional Bureau of S ta nd ards, nor does it imply that the prod uc ts identified arc necessarily the best for the purpose. a certain extent, leaving a soot-like deposit on the walls of the combustion c hamber. A spectrochemical analysis of this deposit re vealed it to be platinum .
The overall desi gn of th e fl ow sys te m is similar to that used earlier. Th e major modifi cation was introduced in the oxidizer fl ow lin e. A co mm ercially available mass flowmeter operating o n a thermal conductivity principle was inserted in th e oxidizer flow line. This modification is shown in fi gure 2. Howe ver, because of the extreme reactivity of chlorine trifluoride, the Pyrex flowmeter was re placed with a stand-in Monel tube for the chlorine trifluoride experiments. The Pyrex flowmeter was used satisfactorily for the oxygen and the chlorine reactions and was found very useful for monitoring the 02-H2 and Cl 2 -Hz flames.
The Calori metric Procedure s and Calculations
The calorimeter and its operation were the same as use d in an earlier study [8] . The temperature of the jacke t water was controlled at 32°C. The reactions were initiated with a high voltage spark .
Th e experim e nts were co nducted us ing procedures s imilar to those de veloped for th e oxygen difluoride study. Th e oxidizer was introduced into a flowing atmosphere of excess hydroge n and reacted in a steady flam e. Th e produc ts of co mbustion passed into the aqueous phas e in the primary solution vessel, imme diate ly below, where most of the products were absorbed. The s mall amount that passed beyond the primary solution vessel was absorbed in th e secondary so] ution vessel. Th e r eac tion pe riods ran ge d from approximately 10 to a pproximately 20 minutes.
Initially th e low vapor press ure of c hl orin e trifluorid e caused some difficulty in maintaining the ClF 3 -Hz flame. As th e ClF:J was released from the bulb, the cooling effect of the vaporization caused a lowering of the vapor pressure and as a result, the flame was sometimes extinguished. This problem was solved by immersing the sample bulb in a water bath at 30°C. 
The Removal of Water from the Reaction Vessel
The continual flow of hydrogen through the reaction vessel causes a removal of water vapor from the inside to the outside of the calorimeter. To reduce errors in the corrected temperature rise the net water removal was minimize d by adding a similar amount of water as vapor to the reaction vessel. To do this the hydrogen was passed through saturators placed just before the calorimeter [8] . The net thermal effect of evaporation is observed as a part of the temperature drift rate of the calorimeter in the initial and final periods. As a check on the magnitude of this effect the amounts of water carried into and removed from the reaction vessel were measured and are compared in table 2. Except for the Ch -Hz -H20 reaction, the compensation is fairly close, the net increase in the reaction vessel ranging from -0.13 to + 0.10 g. There is a consistently larger increase in the water content of the reaction vessel for the Cb -Hz -H20 reaction, the net increase ranging from 0.27 to 0.60 g. The explanation for this larger increase is unknown, but may be due to a pronounced lowering of the vapor pressure of water by HCI alone in contrast to its behavior when mixed with HF. The corrected temperature rises are expected to be accurate, nevertheless, because the increase is presumed to occur over the 60-70 min experimental period and to be uniform during the drift periods. During the reaction period a certain fraction of the gases entering the calorimeter does not leave the calorimeter. The thermal effect of condensation of water from this amount of gas is applied as a correction (see q(vap), sec. 4.1). Th e analys is data for th e ClF3 --H2-H20 reaction are given in table 3. nH +(obs) a nd nH+(calc) are the observed and calc ul ated amo unts of acid respectively. The complete ness of the reaction is shown by nH +(obs) nH + (calc) .
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The generally low values of thi s ratio can be explained by the extremely reactive character of the acid mixture, HCl . 3HF. No explanation is offered for the errati c but favorable value for experiment 5. It is immaterial whether the chlorine trifluoride sample reacts directly with the me tal or whether it reacts with hydroge n to completion inside the reaction vessel and the corrosion results from the reaction of the prod uct acid with the metal, th e re s ults will s how up as a de fi cie ncy of total acidity of the soluti on. Therefore, ncw" (corros) is derived from the difference between nH + (o bs) and nH +(calc). This neglects the possibility that some HCl-HF or unreacted CIF:l may have esca ped from the reaction vessels. values shown here resemble those for the F2 -H2 -H20 reaction whi c h were reported earlier [8] . After the ClF3 -H2 -H20 reaction , the combustion c hamber of the reaction vessel does s how a co nside rable amount of corro sion, es pecially on the burner tip . A yellowi s hgreen discoloration appears on the walls. In comparison with the noble me tals , Monel still appears to be the most suitable material for construction of reac tio n containers for chlorine trifluoride. Possibly the recovery of th e acid in these experi ments could b e improved by using a larger reaction vessel and a large amount of excess hydro gen during the re action. II Th e molecular wei ght o f elF:! is 92.4482. The s ample purity was 0.9982. The va lu e f,f "It ~(calc) is ~i"e n by m. x 4 x 0.9982/92.4482.
The Completeness of the Reactions
The reactive nature of the reac tants and prod ucts in the systems st udied makes it difficult to determine th e amounts of the desired reactions takin g place. Yet this aspect of the study is critically important to the acc uracy of the h eats of reaction.
Our us ual procedure of comparing th e measured a mount of th e oxidi zer introduced with the meas ured amount of the acid formed was used. Any deviation from a mass balance determined in this way was ass um ed to be caused by the corrosion reaction of the oxidizer with th e reaction vesseL A correction, q(corros), is applied to the observed heat effect for thi s amount of corrosion.
The a mount of chlorin e trifluoride sam ple introduced into th e reaction was determined by weighing the sample bulb to 0.1 mg before and after each experiment. The amount of chlorin e trifluoride introduced was calc ulated usi ng th e analysis of th e sample given in tab Ie 1. All chlorine trifluoride introduced was ass umed to have reacted and the amount was used to calculate the anticipated amoun t of H +, which we call nH +{calc). The total amount of acid fo r med was 773 determined in th e Analytical Chemistry Division at the National Bureau of Standards. To verify th e results for t he H +, analysis for the Cl-and F -was performed for experime nt 5. The sum of these is 0.2 pe rce nt less than the total hydrogen ion observed . In the a bsence of any obvious so urce of thi s differe nce it may be taken as due to a small systematic differe nce between the methods of analysis. Th e amounts of H -t and Cl-were measured using two inde pendent coulometric methods. The Fdetermination was performed by potentiom etri c titration with standard LaCh solution , usi ng a fluorideactivity-i ndicator electrode.
From the data shown in table 3, a value of 0.3337 is derived for n C I -, which is not signifi cantly different nrfrom the theoretical ratio of 0.3333. This s uggests that any undetected impurities in the c hlorin e trifluoride sample are present in very small a mounts or have the same Cl:F ratio.
The analysis data for the Ch -H2 -H20 and Cb -H2 -HF aq reactions are given in table 4 . Th e n,, +(obs) excluding the H + introduced as HFaq is shown as nH cl(obs) for eac h experiment. The value of n CI -(obs) is give n for a typical experime nt. Compared Values of nH20/nHCI and nH20/nHF are shown in tables 3 and 4 and are used later to apply a heat·of·dilution correction to the final heats of reaction. The HF act solutions were prepared and analyzed before the ex· periments. The desired amount was weighed into the solution vessel before assembly of the reaction vessel. Therefore, no subsequent analysis for the HF was required.
The amount of the O 2 -Hz reaction is based on the mass of oxygen reacted. For calibration purposes Rossini [14] recommends that the amount of reaction be based on the amount of water formed. In our earlier study, we measured the amount of water form ed in a dry reaction vess el and compared this with the amount of oxygen reacted. The observed versus the expected amounts of water were in close agreement in that test. It is desirable to perform the "reaction" calibration using the same procedures used for the reaction in· volving th e fluorin e oxidizer. Because wat er is con· tained in th e solution vessels, it is not conve nient to collect the water form ed in th e O 2 -Hz reactions. Under these circ umstan ces , we believe that th e bes t accuracy is obtained by basin g the amount of reaction on the amount of oxygen introduced into the reaction .
The Heat Measurements
The Calibration of the Calorimeter
The O2 -H 2 Reaction
The calorimeter was calibrated with the oxygen· hydrogen reaction using most of Rossini's recom· 2 and is calculated from the mass of the sample, tn" and its composition. The reference temperature for the reac· tion is t(av) and is the midtemperature between th e initial and final temperatures of the reaction. The quantities Llt(corr) and Lltc are the correction to the temperature rise and the corrected temperature rise res pectively. The quantity q(reaction) is the energy produced by reaction of n0 2 moles of oxygen at t(av).
To calculate q(reaction) from n0 2 the value 571.28 kJ mol -I was used for the heat of reaction of oxygen with hydrogen to form liquid water at 304 K [5, 14] . The heat of ignition is q(ign) and was based on the rate of ignition·energy generation measured earlier [8] . Other corrections are: q(temp), the amount of heat required to raise the temperature of the reacting gases from room temperature to t(av); q' (vap), the heat of condensation of the water vapor carried by the hydro· gen which is consumed by the reaction; q"(vap), the heat of vaporation of water by the helium which is introdu ced to transfer the oxidizer completely into the reaction vessel. The sum of the corrections (total), is applied to q(re action) to obtain q(obs). The observed energy equivalent, E(obs), is the ratio of q(obs) to Lltc . A small correction for the amount of water form ed at t(ave), Lle, is added to the E(obs) to yield the energy equivalent of the standard calorimeter, E(calorim).
The standard calorimeter for the calibration and combustion experiments consisted of the calorimeter can with stirrer and lid, the calorimeter heater, the reaction vessel with 100 cm 3 of water in each solution vessel, a small neoprene plug used to close the opening around the outlet tube of the reaction vessel, the immersed portion of the thermometer, and a PTFE ring for sealing the thermometer opening. The average E(calorim) is 21949.1 J K-I with a standard deviation of the mean of 4.4 J K-I.
The 0.02 percent standard deviation of the mean is larger than usually observed for calibrations in this laboratory. A more precise calibration may possibly be obtained when the amount of reaction is based on the amount of water formed, because any unreacted oxygen would then be accounted for. q(corros) it is assumed that the product acids princj· paJIy react with the Monel to yield nickel (II) chloride and nickel (II) fluoride. The n the overall co;rosion reaction becomes: Correction (total) is the sum of the corrections excluding q(corros)_ The heat of reaction of the chlorine trifluoride is qCIF,,(l), and is q(obs) minus corrections (total). The quantity qClF3(2) is equal to qCIF3(1) minus the correction for corrosion, q(corros). The final item of the table, -!J.Hdiln is the energy correction for the adjustment of the acid-water ratios (table 3) reaction. 303.5 K (3) is fortuitous and is due to th e facl that the e nthalpy change of th e assumed corrosio n reaction (Sec. 4.2) is extremely close to th e e nthalpy change of the reaction under study.
!J.H(l)
is the heat of reaction of chlorine trifluoride introduced into the reaction, assuming no loss of the product acid due to corrosion. In calculating !J.H(2) , we have imagined no corrosion, but used the product acid recovered as the basis of the amount of reaction. !J.H(3) is corrected for corrosion and is based on the observed amount of product acid. These three are the modes of calculation for which some justification could be presented.
In an earlier study on the heat of formation of oxygen difluoride, we made similar comparisons of the heat of reaction computed by these three methods of treatingthe heat data. From that study and also from the earlier discussion on the completeness of this reaction , there are clear indications that !J.H(3) is the most valid treatment of the data. Therefore, we take the heat of thi s reaction to be 964.11 (with a standard deviation of the mean of 0.60 kJ(mol CIF3) -').
The Enthalpy Changes of the CI2 -H2 -H20 and
Cb -H2 -HFaq Reactions
The heat data for the CL -H., -H·,O and CL -H2 -HF aq reactions are given-in t;bles ' 8 and 9.
The symbols have the same meaning and the calculations were treated in the same way as those for the ClF:1-H2 -H20 reaction. The term !J.e is the correction to the e nergy equivalent for the HCl formed and qo, corrects for the heat of reaction of the oxygen impurity. ' The quantity q(corros) is the heat of the reaction of chlorine with nickel and is based on the following reaction: The total uncertainty in the heats of reaction is calculated by combining the random errors with the total systematic errors. Th e error analysis is summarized in table 10. For each system the total random -error is obtained by combining the standard deviations of the means for the calibrations (<Te) and reaction (<T,.) .
We shall refer to this error (2 V <T; + <Tn as the imprecision [18j.
The systematic error in the calibration is inde penden t of the remaining syste matic c hemical errors and depends on the accuracy of the O2 -Hz reaction [15] .
The systematic error in th e CIF3 meas urements ca used by uncertainty in the analysis of the sample is estimated to be 0.2 percent. This estimate take into the account the possible presence of CI-0 -F compo unds in the sample which could not be a nalyzed for by the methods available. An analysis of the e nthalpy of reaction versus the percent correction for corrosion for the CIF3 -H2 -H20 experiments suggests a certain amount of irrelevance or lack of appropriateness in the correction for corrosion. A plot of D.H (2) and D.H(3) versus percent correction for corrosion (100 q(corros)/qm/2)) is given in figure 3 (Lines I and II, respec· tively). The intercepts are the enthalpies of reaction if there is no corrosion and the intercepts agree closely for the two curves. However, the slope for curve II re presenting the heats of reaction corrected for corrosion, is larger than expected. This causes a comparatively large difference betwee n the intercept 967.30 and the average -D.H(3), 964.11 kJ (mol CIF;) I) given in table 7. The differen ce in these values conceivably could be caused by an error in the data for one of the experi· ments (experiment 5). In plotting th e -data, an error in this point co uld cause a sizable slope of the line. A modest erro r ca n cause a large deviation in the inter· cept. The residual slope is the reason for assuming the q(corros) to be somewhat irrelevant and assigning the 0.33 percent systematic error for irrelevance of the cor· rosion correctio n. Th e average value rather than the intercept is adopted as the valid value for D.H (3) . The slope of the adjusted data, when compared with similar data for OF2 and Fz [8] , ca n also be interpreted as a more pronounced effect than had previously been observed, but in the same direction. If take n rigorously it is apparently the result of an over·correction for the corrosion. This could occur, for instance, if the energy of the corrosio n reaction is assigned too great a value, or if the difference in nelF3 (mass) and neW3 (titration) is exaggerated by loss of material from the calorimeter. While we consider these to be real possibilities, we consider their application to the data to be too speculative to present here. .14 .14 A statistical analysis of curves I and II leads to the 95 percent confidence limits for intercept and slope shown in figure 3 . At the 95 percent confidence limit the slope of curve II does not differ from zero, and this is consistent with our selection of the mean value as the best value of t::..H (3) . The mean value is also within the 95 percent confidence limits of the intercept. The possible systematic error due to the corrosion correc· tion is taken to be the difference between the mean value and the intercept, 3.19 kJ mol -I.
The chemical errors are the analysis and corrosion errors. They are independent and are therefore com· bined as the square root of the sum of the squares of the individual errors. The overall systematic error is added to the imprecision to obtain the total uncertainty.
The Heat of Formation of CIF3 at 298.15 K
The heat of formation of chlorine trifluoride is based on the reactions and heat data given in table 11. The heats of reactions (2) and (3) were presented in tables 7 and 9 and the uncertainties were derived above. The enthalpy of reaction (4) was taken from [8] , and of reaction (5) from [5] .
The heat offormation of CIF3 becomes 164.65 ± 5.14 kJ mol -I at 303.5 K. This value remains unchanged when adjusted to 298.15 K. The estimated uncertainty is the square root of the sum of the squares of the errors for the heats of the reactions including twice the standard deviation of the mean of the experiments. Lines I and II were derived by least squa res a nalysis of the dala. Data points are identified by th e expe rime nt number. Data point 2 was not used in the derivation of the equat ions.
Constants for the equations arc give n in the box. Uncertainties listed are 95 percent confidence limit s based on 5 data points and 3 degrees of freedom. [5] . This value is based on the earlier study on the Cb -H2 system performed by Rossini [15] , and the enthalpy of solution data given by Parker [l6J. A value of -166.81 ± 0.57 kJ mol -1 at 303.5 K is obtained here (Reaction 7). By our reduction to 298.15 using heat capacity data for H2 and Cl2 from [5] and for HCl'100H20 from [16] we calculate t::..m98.15 = -166.02 kJ mol-1 ± 0.57 kJ mol-I. The difference from the selected value is well within the uncertainty as· signed to the measurements. An important difference between our study and Rossini's is our use of a metal reaction vessel, compared to the Pyrex burner in Ros· sini's investigation. Also, our study leads directly to the formation of [HCI'100H 20] from C1 2, H 2 , and liquid water.
The CI-F Bond Energy
The average Cl-F bond energy in CIF3 is derived to be 38.25 kcal mol-I, on the basis of the enthalpy of for· mation of c hlorine trifiuoride presented in this paper, ~HJ[Cl(g)] =29.082 kcal mol -1 [5] and the recent ene rgy of disso ciation of fluorine, ~HJ [2F(g)] = 30.9 kcal mol -I, r eported by Dibeler, Walker, and McCulloh [17] . In a later report on the enthalpy of formation of chlorine pentafluoride, which was also determined in this laboratory, it will be possible to report £(Cl-F) bond energi es for the seque nc e, Clp, ClF3 , and ClF5 . Note that the absolute values of these bond e nergi es are strongly depe nde nt on the value selected for the dissociation e nergy of fluorin e.
